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^(71) I, BIICHIRO NAKATSUKA, a 
auzca of Japan, residing bi No. 23—15, Ko- 
hbata, l<homc» Bunkyo-ku, Tokyo^ Japan, do 
hereby declare the invention, for wludi I pray 
that a patent may be granted to me, and the 
method by which it is to be . performed, to 
be particularly described in ami ^ the foUow- 
ixsig statement: — 

TIhs invcntioQ relates to tobacco smoke 
filters. More particularly, it concerns spcciaUy 
coated powdered additives for sadh filters 
which will remove deleterious materials from 
tobacoo smoke without removing die dcshablc 
smoke vapors that impart aroma and taste to 
the smoke. 

Many dgarcttc filters have been developed 
for effcctivdy tcmovixxg tars and nicotine pre- 
sent in the tobacco smoke in order to protect 
a smoker's health. In some arrangements, a rod 
of syneiSietic or natural fibers fonning a fi- 
brous tow is employed which removes such 
deleterious materials by passing the tobacco 
smoke therethrough. However, it has been 
found that with sudi a i^brous tow a filtravion 
efficiency of only 30 to 35 percent is available 
and also an unpleasant smcU wMdi is charac- 
tcristic of fibers employed is added to the 
smoke co the detriment of the tobacco smoke. 
To eliminate these disadvantages^ an activated 
carbon powder has been incorporated in the 
fibrous tow, with the resulting increase of the 
fatiation effidtticy to approximately 43 per- 
cent However, in this instance, the nondeletcr- 
ious volatile vapors whidi have a natural flavor 
of t^cco leaves as well as flavors of aroma uc 
flavorings abided thereto are also absorbed by 
flic caibon i^wc^cr so that a smoker's enjoy- 
ment is considerably lessened. 

present invention consists in a tobacco 
smoke filter for selecrivcly removing deleter- 
ious materials including tars and nicotine pre- 
sent in the tobacco smoke, comprising a carrier 
"wtiiim arranged to provide interstices for the 
passage of sspoke tbexethnn^ asd having dis- 
persed therein particulate vegetable oil cncap- 
saSated with a coating of water soluble poly- 
vinyl alcohol or pc^y^oyl pynoHdcme, 
[Price 25p] 



Thus an additive is wh'cd to dgarctte filter 
tow to selectively remove deleterious materials 

5ucha8taj^axKiw'cotooe from the vapor phase 50 
of tobacco smoke 

The present invention utilizes the discovery 
that vegetable oils have the propeny of absorb- 
ing the vapors containing tars and nicotine 
and, when applied to a tobacco amoke filter, 55 
provide for a rctnarkable increase of tar and 
m*cotinc filtration efficiency without detriment 
of tSic tobacco taste. Vegetable oils which have 
been found particularly useful according to diis 
invention include castor oil, cotton seed oil, 60 
maize, sunflower oil, sesame oil, soybean oil, 
. rape orl or mixtures of these. The vegetable 
oils are processed so that die particles thereof 
arc encapsulated with coatings of water-soluble 
pdyvinyl alcohol or polyvinyl pyrrolidone. 65 
The encapsulation or coating of the v^ctablc 
oil particles is performed by adding, for exam- 
ple, 2 kg, of castor oil to 5. kg. of a solu- 
tion consisting of 40 parts 25 percent polyvinyl 
alcohol (2000 degrees of polymerization) or 70 
polyvinyl pyrrolidonc (low polymerization dc- 
greej, 30 parts maize starch having an average 
pamcle size of 3 microns and 30 pans water. 
The prepared solution is emulsified by a con- 
ventional cmulsifier. After 1 kg. of water has 75 
been added to the solution thus emulsified, it 
is spray^ed by a qway dryer tn remove the 
water remaining in the castor oil particles thus 
leavii^ a dry castor oil powder encapsulated 
witii a 75 percent polyvinyl alcohol or polyvin- 80 
yl pyrroKdone coating, based on the dry weight 
of the powder, and having an average particle 
size of 0.6 micro.The coated vegetable oil par- 
ticles are noimally carried on a fibrous type 
filter medium and may be appL'ed thereto by 85 
a vibrating device. However, any other suitable 
method of evenly dispersing such particles onto 
a filter tow may be employed. Also, cigarette 
filters may be made by positionii^ a mass of 
such coated vegetable oil particles between 90 
inter cylmders niade of iHamcnts. The fibrous 
type filter medium may be comprised of cot- 
ton, paper, wood pulp, cellulose acetate, po- 
lyesters or polyolefins. 
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The Vibrating device comprises a pan con- 
taining the coated vegetable oil particles and 
wfatdi is placed diitx:tl/ ^xnvc and parallel to 
a crimped tow. The vibrator pan is adjusted 
to apply a desired amount of the additive and 
the additive is vibrated onto the tow as it 
moves thiou^ a dgarectc filler-making ma- 
chine. If desired, an adhesive or plasticizer can 
be added to the tow prior to the application 
of the coated vegetable oil particles. As the 
tow coniaimng die additive moves through the 
filter-malung madhine, i!hc tow is formed into 
a cylindxical rod fixKl wrapped with a plug- 
wraj^ping paper. This cylindrical rod may be 
cut into many segments having a s?aitable 
length. The segments are attadicd to dgarcitcs 
by any suitable means. 

In use, the smoke from the burtung dgarette 
is passed throu^ the filter containing the 
vegetable oil partidcs which have been prc- 
parcd* Since polyvinyl alcohol or polyvinyl 
pyrrolidonc is water soUiW^ the coating of the 
material on th^ particles is dissolved by the 
nwisturc in the smoke, so that the surfaces of 
Ac particles arc exp<^ to the flow of the 
tobacco smoke. The escposcd surfaces of the 
v^etabJc oil partides adsorb siibstantial 
amount of tars and m*cou'ne contained in the 
smoke. The filter has also been found effcaive 
in removing from tobacco smoke those deleter- 
ious pungent volatile bases with a high molecu- 
lar wci^t such as pyridine, while permitring 
the vapors containing essendal oils Aat have 
a low molecular vydgjit and render the tobacco 
teste milder, to readily pass thcrrthrougb. 
Further, it has been found that after the poly- 
vinyl alcohol or polyvinyl pyirolidone coatings 



have been dissolved die vegetable oil particles 
penetrate the fibcn of the filter element, so 
that as ^ dgarette is gradually smoked the 
draw becomes easier, that is, the pressure drop 
across the filter decreases. Thus, it witl be un- 
derstood that a large amount of sudi coated 
vegetable oil porddcs can be ^Ucd to the 
filter tow to add to the filtration cfiSdcncy. 

The imrcntion will be further described with, 
reference to the following example. 

Example 

A J02-mm, length of 4 dcnicr/filamcnt 
Crimped cellulose acetate fiber tow which had 
43,000 filaments was spread out. Glyceryl 
triacetate (triacetin) in the amount of 6S to 
7.0 percent by wdgjit of the tow was appUol 
to t!hc tow by spraying, A castor oil powder 
which contained approximately 75 percent by 
wdght of polyvinyl alcohc^ coated on its sur- 
face was applied to the tow horn a vibrating 
pan. The tow was formed into a cylindrical 
rod and wrapped with a plug-wrapping paper. 
The cylindrical rod thus formed, which has 
a diameter of 7.9-mm,, was dxan cut into 17- 
mm. segments. The 17-mm, segments, which 
contained approximatriy 45 mg, of coated 
vegetable oil parridcs, wane attached to dgar« 
enes. The dgarcnes were smoked vriih an 
automatic smoking device, awl the vapors 
which passed through the filter were collected 
and analysed. These values are shown in Table 
below. Also shown in the Tabic are the 
amounts of these vapors obtained from the 
filters of this type containing 60, 80 and 100 
rag. of castor oil powder, and die coovcndonal 
filters containizig an activated cuibon powder 
and with no such additives applied thereto. 
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TABLE 



Type I7-mm. filter 


Percent tar removed 
by the filter 


r ■ * 

Percent nicotine 
removed by the filter 


Acetate fibers with 45 mg. 
castor oil partidcs 


59.0 


41.0 


Acetate fibers with 60 rag, 
castor oil partides 


62.1 


43.7 


Acetate fibers with 80 mg. 
castor oil partides 


63.4 


57.4 


Acetate fibers with 100 mg. 
castor oil partides 


71,8 


68.7 


Acetate fibers with 45 mg. 
activated carbon powder 


40 


38 


Acetate fibers without 
such additives 


33 


30 
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As ynH be apparent from ihc Table, the 
inegetable oil eoftted filter is much more cffcc- 
tfve than the uocoated fUicr in selectively it- 
moving deleterious materials such as tais and 
nicotine horn, lobaoco smoke. 

It will be appreciated diac this invention 
should not. be restricted to dgareites, but that 
It could equally be applied to filters for syn- 
ilhctic tobacco. ' 

WHAT I CLAIM IS: — 

1. A tobacco smdce €leer for selectively re- 
moving ddctoriouB roatmalj including tai? 
and Ratine present in the tobacco smok^ 
ca^aiung a canier medium anajjged to pro- 
Vide unefstices for tfie passage of smoke theie- 
dttou^ and having dispersed therein particu- 
late vegetable oil encapsulated with a coating 
of wattr>soluble polyvinyl alcobd or polyvinyl 
pjmolidone. 



2. A tobacco smoke filter as claimed in 
Uaun 1, m which said vegetable oil comprises 
at least one of castor oil^ cotton seed oiL maize 
oil, su^ower oil, sesame oil. soybean oil. and 
rape oiL / , 

3. A tobacco smoke filter as claimed in 
Uaim 1 or 2, in whicJi said carrier medium 
comprises cottoi), paper wood, pulp, cellulose 
■««aic, pollsters or polyolcfins. 

4. A tobacco smoke filter substantially as 
herein descnTjcd with reference to die forego- 
ing example. 

MARKS tt CLERK 
Chartered Patent Agents, 
i7 & 58 Lioooln's Inn Relcb 
London, WC2A 3LS 
Agents for the applicants 
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